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A INTRODUCTION 
7 Since the mid-1980s, the Oregon Department of Fish and Wildlife (ODFW) has been 
a participating in the Bonneville Power Administration's (BPA's) efforts to mitigate for the 
negative impacts to fish and wildlife resulting fiom the development and operation of the 
7 Columbia Basin Federal Hydropower System. BPA's mitigation obligations were 
A formally recognized and mandated by the Northwest Power Act of 1980 and are guided 
by the Northwest Power Planning Council's (NWPPC's) Columbia Basin Fish and 
T 
Wildlife Program. BPA funds fish and wildlife projects throughout the Basin to meet the 
A habitat and population restorative goals and objectives outlined in the NWPPC7s Fish and 
Wildlife Program and to fulfill its mitigation responsibilities under the Power Act. 
A Impacts to wildlife resulting from hydrofacility construction/inundation were estimated 
7 using Habitat Evaluation Procedures (HEP) in the mid and late 1980s and are 
documented in BPA' s Wildlife Loss Assessments (Rasmussen and Wright 1990,a,b,c,d) 
1 
and in the U.S. Army Corps of Engineers Lower Snake River Wildlife Habitat 
r 7  Compensation Evaluation (ACOE 1991). The loss assessments provided estimates of lost 
habitat quality and quantity for the target species selected to represent the habitat cover 
1 types impacted by hydropower construction/inundation. The NWPPC incorporated these 
losses into their Fish and Wildlife Program, recognizing them as the unannualized losses 
attributable to the construction/inundation of the federal hydropower system (NWPPC 
1995 and 2000, Table 1 1-4). The HEP methodology is used by wildlife managers within 
the Columbia Basin to determine habitat values, expressed as Habitat Units, gained 
through BPA-funded mitigation project work. 
ODFW and the other Oregon wildlife managers (i.e., U.S. Fish and Wildlife Service, 
Confederated Tribes of the Warms Springs Reservation of Oregon, Burns Paiute Tribe, 
and Confederated Tribes of the Umatilla Indian Reservation [CTUIR]) have been 
working together since 199 1 to coordinate the planning, selection, and implementation of 
BPA-fbnded wildlife mitigation projects. In 1997, the Oregon wildlife managers 
developed a programmatic project for mitigation planning and implementation within 
Oregon. The Ladd Marsh Wildlife Area Additions project is one of many habitat 
acquisition and restoration projects proposed under the Oregon wildlife managers' 
programmatic project that have been approved and recommended for funding by the 
NWPPC. 
The Ladd Marsh Wildlife Area Additions mitigation project will protect and restore 
wetland, riparian and other habitats on newly acquired parcels at ODFW's Ladd Marsh 
Wildlife Area (LMWA). Wildlife habitat values resulting from the acquisition and 
enhancement of Ladd Marsh Wildlife Area lands will contribute towards mitigating for 
7 
habitat lost as a result of the development and operation of the Columbia Basin 
hydropower system. 
This report summarizes the HEP survey conducted in June 2001 to document the baseline 
habitat values on four pascels recently added to the Ladd Marsh Wildlife Area: the 
309.66-acre Wallender property, the 375.54-acre Simonis property, the 161.07-acre 
Conley Lake property, and the 74.55-acre Becker property. The 2001 HEP Team was 
comprised of the following members and agencies: Susan Barnes (ODFW), Allen Childs 
(CTUIR), Tracy Hames (Yakama Indian Nation), Dave Larson (ODFW), Cathy Nowak 
(Cat Tracks Wildlife Consulting), and Ken Rutherford (ODFW). Results of the HEP will 
be used to 1) determine the pre-restoration habitat values of the project sites, 2) the 
number of Habitat Units to be credited to BPA for protection of habitats within the 
project area, 3) determine the enhancement potential of the sites, and 4) develop a habitat 
management plan for the area. 
SITE DESCRIPTION 
Historical Background 
The Ladd Marsh Wildlife Area is located approximately eight miles southeast of La 
Grande, Oregon, in the heart of the Grande Ronde Valley and near the eastern base of the 
Blue Mountains. Prior to settlement, the entire Grande Ronde Valley had an estimated 
30,000 to 40,000 acres of wetlands. The area was historically known as Tule Lake. 
Human activity since settlement has continually reduced the amount of wetlands in the 
valley so it could be used for agricultural and grazing purposes. By 1948, extensive 
drainage of the Tule Lake wetland complex left only about 500 acres of original wetland. 
The first land purchase to protect the remaining wetland occurred soon after and the 
LMWA was designated by ODFW. Today, the Tule marsh located on the LMWA is the 
largest remnant wetland in northeast Oregon. 
Current Conditions 
The LMWA lies within the floodplains of Ladd, Barney, and Catherine Creeks and 
presently totals 4,128 acres, including the four recently incorporated properties. It is 
managed to provide a variety of quality habitats for a myriad of species. Habitat types 
include grain fields, tree and s h b  areas and native prairie, as well as marsh and open 
waters. About 0.75 mile of Middle Fork Ladd Creek and 0.25 mile of Barney Creek are 
channelized to permit agricultural development. Both of these streams run parallel to 
gravel roads with little or no meander. The riparian channels are bounded by willow and 
cottonwood trees, as well as by introduced grasses and weeds. Wet meadow and grassy 
uplands provide safe nesting areas for birds, grain fields serve as feeding areas for 
migratory waterfowl, and hayfields provide winter feed for deer and elk. The LMWA 
has over 200 species of birds, 40 species of mammals and 13 species of amphibians, 
which spend all or part of their life cycle on the marsh. The Middle Fork of Ladd Creek 
is home to resident rainbow and steelhead trout. Steelhead populations in the Grande 
Ronde Basin are listed as Threatened under the Federal Endangered Species Act for the 
entire Snake River Basin. The following sensitive, threatened and endangered species 
also occur on or near the LMWA: bald eagle (Haliaeetus leucocephalis; Federally 
Threatened), bobolink (Dolichonyx oyzivorus; State Sensitive, Vulnerable), greater 
sandhill crane (Gms canadensis tabida; State Sensitive, Vulnerable), Swainson's hawk 
(Buteo swainsoni; State Sensitive, Critical), painted turtle (Ch ysemys picta; State 
Sensitive, Critical), and summer steelhead (Oncorhynchus mykiss; Federally Threatened) 
and spring Chinook salmon (Oncorhynchus tshawytscha; Federally Threatened). 
Wullender Property 
The 309.66-acre Wallender parcel is located north of the existing Ladd Marsh Wildlife 
Area in Section 32, Township 3 South, Range 39 East and in Section 29, Township 3 
South, Range 39 East. The property has been degraded by past agricultural and grazing 
practices, and water diversion efforts. Wetlands have been drained and converted to 
agricultural land. Prior to purchase by The Nature Conservancy for ODFW in 1998, the 
Wallender parcel was farmed for small grain and alfalfa production. Most of the property 
(295.49 acres) is currently idle farmland and pasture. Two water sources, Ladd Creek 
and Barney Creek, flow through the property and have been channelized next to county 
roads to accommodate agricultural and road construction. Much of the parcel is subject 
to periodic flooding fkorn the Middle Fork Ladd Creek, which runs along the southern 
and eastern property boundaries, and from Barney Creek, which flows through the 
Simonis property and existing LMWA land to the south. Bamey Creek joins with Middle 
Fork Ladd Creek on the southern boundary of the Wallender parcel. 
Sirnonis Property 
The Simonis property is 375.54 acres within the comers of Section 33 of Township 3 3 43:! 
South, Range 39 East, Section 4 of Township 4 South, Range 39 East, and Section 5 of 
Township 4 South, Range 39 East. The land is east of Highway 203 and a Union Pacific 
Rail Road line. Peach Road nearly splits the parcel east and west, and current LMWA 
land lies adjacent to the Sirnonis parcel to the north and west. Approximately 62.5 acres 
in the northwest comer of the 375-acre property have been eased to the City of La Grande 
for development and management of a city wet wellhewage treatment pond. The facility 
will provide a supply of nutrient rich supplemental water to the LMWA. Presently, a 
279.8 1-acre mosaic of pasture, alfalfa, grass hay, and small grain, collectively 
characterized as agland, exist on the property. A residence allotment and right-of-way 
totaling 3.8 1 acres is located in the northeast portion of the project area. Scattered 
seasonal wetlands totaling 21.6 acres contribute to periodic flooding. Barney Creek flows 
north through the parcel and joins with the Middle Fork Ladd Creek at the Wallender 
property boundary. Bamey Creek was relocated to a ditch in the early 1900s to 
accommodate agriculture, ranching, and road construction. The 62.5-acre piece being 
eased by the City of La Grande is not considered part of the Ladd Marsh BPA project 
area, thus was not included in the HEP baseline habitat survey. 
Conley Lake Property 
The Conley Lake parcel is approximately 161.07 acres located in the northeast corner of 1 b i e y - 1  
Township 2 South, Range 39 East, Section 35. It is about 8 miles east of La Grande on 
Cover Road. It is bounded by agricultural land (wheat and crop grass) on all sides. 
This parcel is comprised of 99.08 acres of emergent wetland and associated wetland, and 
61.99 acres of uplands, presently yielding small grains and mint. Farming historically 
occurred within a few feet of the wetland. There is a small band of native vegetation 
separating the wetland from surrounding agricultural land. The wetland is shallow (2-3 
feet when full) and often dries up by late summer or early fall. Fall moisture and lower 
evaporation rates enable the lake to fill again. It is an extremely important migration area 
for waterfowl and shorebirds. The area also provides nesting and rearing habitat for 
wetland birds. In recent years, prior landowners have made attempts to drain and farm 
the area. During drier years, the wetland was pumped to allow farming and haying. 
Becker Propertly 
Although the Becker property totals approximately 480 acres, only 74.55 acres are J 
included in the Ladd Marsh BPA mitigation project. The City of La Giande currently 
7 
--) 4.9 L; owns the Becker property and is easing 74.55 acres to ODFW in exchange for the 
easement on Simonis. The Becker parcel is north of Wilkinson Road and adjacent to the 
northeast comer of the Wallender property. It is located in the NW comer of Section 28, 
‘1 
Township 3 South, Range 39 East. Ladd Creek flows northeast through the property 
from the southwest comer of the parcel. About 18.53 acres of riparian scrub-shrub 
habitat are associated with Ladd Creek, as well as 39.42 acres of seasonal wetlands. The 
16.6 acres of grassland that occur on the property have been grazed in the past. 
,I' 83. k 
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9" BASELINE HABITAT COVER TYPES 
E\ 
f. 
;+ The Ladd Marsh Wildlife Area project site is characterized by four major habitat types (Figure 1 and Figure 2): agland (637.29 acres), emergent wetland (1 60.1 acres), riparian 
scrub-shrub (40.52 acres) and grassland (16.6 acres). Total acreage for all habitat types is ' 
9 16.97 acres. , 
J 
Agland (637.29 acres) 
1 
This habitat type is common throughout the project area. It consists of agricultural 
I 
cropland or grazed pastureland. Annual crops primarily include spring wheat, alfalfa, 
and barley. Other non-native grasses and forbs occur such as bulbous bluegrass (Poa 
bulbosa), tall wheatgrass (Thinopyrum ponticum) and kochia (Kochia scopauia). Non- 
native, invasive species in this habitat type include cheat grass (Bromus tectorum), thistle 
(Cirsiurn spp.), whitetop (Cardaria draba) and bachelor button (Centaurea cyanus), 
among others. There are 295.49 acres of this habitat type on the Wallender property, 
279.8 1 acres on the Simonis property (excluding the city wet-well area) and 6 1 -99 acres 
on the Conley Lake property. It is absent from the Becker parcel. Although agland on 
the Wallender parcel has been grazed in the past, it has not been grazed in recent years. 
Approximately 30 percent of the Wallender property was hayed in 2001. Although none 
of the Simonis agland west of Peach Road has been recently mowed, 80 percent of the 1 
agland cover type east of Peach Road has been hayed annually, with about half receiving 
its first cutting before July 15. The agland on the Conley Lake property has not, 
typically, been mowed before July 15. 
Riparian Scrub-Shrub (40.52 acres) 
This habitat type occurs in a narrow band adjacent to Ladd Creek on the Wallender 
(1 4.1 7 acres) and Becker (1 8.5 3 acres) properties and along irrigationldrainage ditches on 
the Simonis property (7.82 acres). It is absent from the Conley Lake parcel. The habitat 
is dominated by coyote willow (Salix exiqua) and other willows (Salix spp.) less than 15 
feet (4.6 rn) in height. Scattered trees such as black willow (Salix nigra), a non-native 
species likely introduced during early settlement of the area, black cottonwood (Populus 
trichocarpa) and a small stand of aspen (Populus tremuloides) occur near Peach Road on 
the Wallender property. Shrub species include wild rose (Rosa woodsii, R. nutkana), 
black hawthorn (Crataegus douglasii) and red-osier dogwood (Cornus stolonif ru). 
Grasses and sedges include reed canary grass (Phalaris arundinacea), wiregrass (Juncus 
spp.) and saltgrass (Disticlis spp.). 
Emergent Wetland (160.1 acres) 
This habitat type covers much of the southern two-thirds of the Becker parcel (39.42 
acres), a small portion of the south half of the Simonis parcel east of Peach Road (21.6 
acres) and most of the Conley Lake property (99.08 acres). The species present vary by 
parcel including: tules (Typha latifolia), sedges (Carex spp.), reed canary grass, saltgrass, 
three-square bulrush (Scirpus americanus), hardstem bulrush (S. acutus), orchard grass 
(Dactylis glomerata), rushes (Juncus spp .) and sedges (Carex spp). Water depths in the 
wetlands of the project area seldom exceed 30 inches (76 cm). Greatest water depth 
usually occurs during spring runoff. Minimum water depth occurs in late surnmer/early 
fall; Conley Lake is often dry at this time. 
Grassland (16.6 acres) 
l This habitat type occurs only in the northwest comer of the Becker property (16.6 acres); 
there is no grassland habitat type on any of the other properties. It is characterized by 
intermediate wheatgrass (Agropyron intemedium), tall wheatgrass, cheat grass (Bromus 
tectorum), meadow foxtail (Alopecurus pratensis) and scattered rabbitbrush 
J (Chysotharnnus nauseosus). Poor soil and annual flooding have prevented cultivation of 
this portion of the property in the past. 
Disturbed Areas (3.81 acres) 
This area is located near the north boundary of the Simonis property and includes a 
house, several outbuildings and access from Peach Road. 
I tudd Marsh Wildlife Area Addit ions 
SlMONlS SUMMARY - 
- - - - - - -- - - .- - 
COVER rYCE 
-r** '-- - -- 
Reskien)kl ZOnD 
-A Project Boundaries 
Cover Type 
1 Agland 
: Emergent Wetland 
I Residential Zone 
I Riparian scrub-shrulb 
Grasdand 
Roperty Bound~rles am Approximate 
Not a L e g a l  Dowmant 
Habitat C~vsr Acreage D w W  frun 
1994 DOQ htcwpn&ltion - June M01 
md Calarlated Using GIs. VlJuas 
May N d  Conaspond to Ground Conditions. 
Devdopstd for Habitat Evduatim Procsdures 
(HEP) with Respect to BPA/ODW 
Mitigation Agreements. 
W ALLENDER SUMMARY 
Figure 1.  Vegetation cover types on Wallender, Simonis and Becker parcels of the Ladd Marsh Wildlife Area Additions mitigation project. The 
Simonis Agland cover type acreage excludes the city wetwell area. 
I Ladd Marsh Wildlife Area  Addi t ions CONLEY L A ~ . E  PARCEL 
CONLEY LAKE SUMMARY 
-1 Project Boundaries 
Cover Type 
Agland 
Zmergent Wetland 
,- 
COV CR TYPE 
A Q M  
E m r p o n t W d I o x l  
Pmpmty Boundulse ars ApprcDdmets 
H'ot a Legal Doarrnent 
WiebCwsrAereageDwksdfiwn 
1984 WQ MwpntrPtkn - JUM 2001 
and CPlatlattd Mng @IS. Q J w o  
May Nd Cormmpond to C3ramd Cmdtkns. 
~ d f u ~ t  Elahrlctlon Roasmm 
[H EP) wWI R w  to BPAEODFW 
M6g.atan A Q - ~ .  
ACRES 
61. W 
W.CM 
Figure 2. Vegetation cover types on the Conley Lake Parcel of the Ladd Marsh Wildlife Area Additions mitigation project 
HABITAT EVALUATION PROCEDURES (HEP) 
HEP is an outgrowth of the 1969 National Environmental Policy Act (NEPA), which 
required all federal agencies to employ systematic and interdisciplinary techniques in 
planning and decision-making. HEP, developed by the U.S. Fish and Wildlife Service 
(USFWS) in 1980, uses a specieshabitat approach for quantifying relative habitat values. 
It is useful in project planning because it provides both objectivity and repeatability. HEP 
assumes: 
That it is possible to quantify habitat values by describing a set of measurable 
habitat variables that are important for the species; 
There is a direct relationship between habitat and potential population; 
This relationship can be expressed as an index; 
Habitat suitability can be predicted with some degree of biological certainty. 
To apply HEP, several wildlife species are selected for a particular area. Each species 
has various habitat needs that are documented in a Habitat Suitability Index (HSI) model. 
HSI models focus primarily on the measurement of physical and chemical habitat 
variables which are used to calculate index to habitat quality. The model includes 
information on habitat use, model structure, assumptions, applications, and references. 
The habitat in a study area is compared to optimum habitat (defined in the HSI model) for 
a species to result in a HSI. The HSI is a number between 0 and 1 : 
0 represents no habitat suitability 
1 represents optimum habitat suitability 
The HSI is multiplied by the area or amount (e.g., number of acres) of a particular habitat 
in the study area to obtain Habitat Units (HUs). 
HSI x Area (e.g., Acres) = HUs 
1 Habitat Unit = 1 acre with optimum habitat suitability 
For selected species whose habitat resources are provided in more than one cover type, 
the composition of the different resources was important in determining habitat 
suitability. Composition refers to the relative proportion of the potential habitat that 
provides the necessary habitat resources. Under ideal conditions, the resources required 
by the species were balanced in regard to the needs of the selected species. To calculate 
the overall HSI for these multi-cover type dependent species, the relative amount of the 
cover types providing specific resources was determined. This was done for each cover 
type providing a life requisite by comparing its area to the total area of habitat as follows: 
Relative composition of = Area of cover type X 
cover type X Total area of all cover types used by the species 
The relative area calculations by cover type are then summed for each life requisite and 
an Equivalent Optimal Area (EOA) suitability index is determined for each life requisite. 
The life requisites values are then compared to determine an overall HSI value, generally 
considered to be the lowest life requisite value. 
MODEL SELECTION 
The HEP Team selected the following target species to determine the value of existing 
and potential wildlife habitats at the Ladd Marsh Wildlife Area project area: 
Target Species 
Yellow warbler (Dendroica petechia) 
Song sparrow (Melospiza melodia) 
Ring-necked pheasant (Phasianus colchicus) 
California quail (Callipepla calfornica) 
Canada goose (Branta canadensis) 
Downy woodpecker (Picoides pubescens) 
The HEP Team considered all the Lower Snake River loss assessment species that are 
amended into the NWPPC's FWP (ACOE 199 1 ; NWPPC 2000), as well as alternate 
Canada goose models used for the loss assessments of the lower fow Columbia River 
dams (Rasmussen and Wright 1990a,b,c,d). Target species were selected based on the 
habitat types and characteristics that are currently present in the project area, habitat types 
and characteristics that are expected to occur post-restoration activity, and the number of 
target species used to represent each cover type in the original loss assessment. Habitat 
use in relation to food, reproduction, cover requirements, and season of use was also 
considered in the species selection process. 
Each of the parcels was then assigned species from the species list mentioned above 
according to the presence of current and anticipated habitat types. The following matrix 
(Table 1) displays selected target species and represented cover types within the project 
area. 
Table 1. Matrix of target species and cover types relevant to baseline and future Ladd Marsh HEP 
analvses 
I Downy woodpecker I X 
* Riparian forest and open water cover types are not currently present but are expected to 
Yellow warbler 
Song Sparrow 
Ringed-necked 
pheasant 
California quail 
Canada goose 
occur under future management 
Yellow Warbler 
X 
X 
X 
The yellow warbler model (Schroeder 1982a) was used to evaluate riparian scrub-shrub 
areas. Moderate shrub densities (60 to 80 percent) of at least 6.5 feet (2 m) in height are 
considered optimal. The presence of hydrophytic shrubs (e.g., willow, alder) increases 
the value of the riparian scrub-shrub habitats. Model variables and HSI equation are 
shown in Table 2. 
Table 2. Model Variables and HSI equation for yellow warbler 
X 
X 
X 
1 Ring-necked Pheasant 
X 
X 
- ; ,& 2- ~~~&..$~;l~~ $rq$+:;:'q;'" @; : $2, ; 
F ' ' , d  :* 6 
V1 = percent deciduous shrub crown cover 
(live only) 
V2 = average height of deciduous shrub 
canopy (live only) 
V3 = percent of deciduous shrub canopy 
comprised of hydrophytic shrubs 
The ring-necked pheasant was selected to evaluate the riparian scrub-shrub, emergent 
wetland, and agland cover types. The model used by the ACOE and originally developed 
by the former Soil Conservation Service (SCS 1988) was used after it was slightly 
modified by the LMWA HEP Team. The model evaluates nesting cover, winter cover, 
and winter food. Nesting conditions in non-agland cover types are considered optimum 
when canopy cover of 50 to 90 percent with an herbaceous height of at least 24 inches 
(60 cm) exists. Mowing frequency prior to July 15 determines optimum nesting 
conditions in agland areas. Winter cover is considered optimum when canopy cover of 
:.'r. $g:'%, ,'@$~ii~.Z, gt $* ;,yil M.s*p+,c #my 
9 ,& 
; * %  % C .  -a 4 ' -  
SI = 1.0 if between 60% and 80% 
SI = 1.0 if> 2 m 
SI = 0.1 to 1.0 if 0% to 100% 
- 
X 
HSI = (SIVl * SIV2 * SIV3) " 
X 
X 
X 
X 
persistent vegetation is 30 to 60 percent. Proximity to preferred food also affects winter 
cover suitability. The value of winter food is determined by the cover type; all cover 
types except emergent wetland are assumed to have varying degrees of food value and 
are ranked accordingly. The HSI for the ring-necked pheasant is based on the Equivalent 
Optimal Area (EOA) methodology and equals the minimum suitability indice (SI) for the 
three life requisite (LR) EOAs. Model variables and HSI equation are shown in Table 3. 
Table 3. Model variables and HSI equation for ring-necked pheasant 
California Quai1 
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Reproduction LR 
The California quail was selected to evaluate the riparian scrub-shrub, grassland, and 
agland cover types at the LMWA project area. The quail model (USFWS 1985a) for the 
Lower Snake assessment was used. The model considers food, escape cover, and winter 
roost cover. Food availability in all cover types is affected by distance to both escape 
cover and winter roost cover. The percent of herbaceous canopy cover is used as an 
index of food availability in non-agland cover types. Herbaceous canopy cover and 
height, shrub canopy cover and height and distance to winter roost cover affect the 
quality of escape cover. Shrub canopy cover and height are considered important 
indicators of winter roost habitat quality. The HSI for the California quail is based on the 
Equivalent Optimal Area methodology and equals the minimum suitability indice for the 
three life requisite EOAs. Model variables and HSI equation are shown in Table 4. 
V1 = % herbaceous canopy cover 
V2 = average height of herbaceous canopy 
V3 = Mowing category during nesting 
season 
SI = 1.0 if between 50% and 90% 
SI = 1.0 if between 60 cm and 80 crn 
SI = 1 .O if not mowed; 0.3 if mowed 
before July 15; 0.0 if mowed frequently 
LRSI (non-agland) = (SIV 1 * SIV2) " 
LRSI (agland) = V3 
LR EOA 280% of habitat area (optimum) 
Winter Cover LR 
V1 = % canopy of persistent winter 
vegetation (> 0.5 m) 
V2 = Distance to winter food 
SI = 1.0 if between 30% and 60% 
SI = 1.0 if <200m; 0.0 if > 800m 
LRSI = SIVl * SIV2 
LR EOA 230% of habitat area (optimum) 
Winter Food LR 
V1 = Winter food type SI = 1 .O if agland; 0.3 if riparian 
scrubishrub; 0.3 if grassland; 0.0 if , 
emergent wetland 
LRSI = SIVl 
LR EOA 250% of habitat area (optimum) 
Overall HSI = minimum Sl for LR EOAs 
Table 4. Mode1 variables and HSI equation for California quail 
Canada Goose 
Food LR 
The Canada goose was selected to evaluate the quality of shoreline and island habitat in 
the LMWA project area. Existing goose models that were considered are intended for 
rivers and reservoirs with islands present. The absence of moving water and islands at 
the LMWA necessitated a modification of the existing models (USFWS 1985b and 
USFWS 1990). Habitat is assumed to be at least marginally suitable if geese presently 
nest there. The degree of suitability is determined based on criteria from the model such 
as distance to open water, vegetation height, and distance to suitable foraging areas. 
Model variables and HSI equation are shown in Table 5. 
Vl  = Distance to escape cover 
V2 = Distance to winter roost cover 
V3 = % herbaceous canopy cover 
SI = 1.0 if < 50 m; 0.0 if>15O m 
SI = 1.0 if < 320 m; 0.0 if > 480 m 
SI = 1.0 if between 25% and 75% 
LRSI (agland) = Minimum of SIVl or SIV2 
LRSI (other cover types) = (Minimum of SIV1 or SIV2) * (0.75 * SIV3) 
LR EOA 140% of habitat area (optimum) 
Escape Cover LR 
Vl  = % herbaceous canopy 
V2 = average height of herbaceous canopy 
V3 = % canopy of shrubs <6 m in height 
(live and dead) 
V4 = average height of shrubs < 6 m in 
height 
V5 = Distance to roost cover 
SI = 1.0 if between 50% and 100% 
SI = 1.0 if > 61cm 
SI = 1.0 if > 20% 
- 
SI= 1.0if> 1 m 
SI = 1 .O if < 320 m; 0.0 if >480 m 
LRSI = [Maximum of (SIV1 * ~ 1 ~ 2 ) " ~  or (SIV3 * SIV~)' '~] * SIV5 
LR EOA 120% of habitat area (optimum) 
Winter Roost Cover LR 
V1= % canopy of shrubs <6m in height 
V2 = average height of shrubs < 6m in 
height 
V3 = Distance to escape cover 
SI = 1.0 if > 20% 
SI=0.2 if 1 m; l.Oif> 1.5 m 
SI = 1 .O if < 320 m; 0.0 if >480 m 
LRSI = (SIVI * ~ 1 ~ 2 ) " ~  * SIV3 
LR EOA 21 0% of habitat area (optimum) 
Overall HSI = minimum SI for LR EOAs 
Table 5. Model variables and HSI equation for Canada goose 
SI = 0.8-1.0 if islands present & cover 4" to 
8" high; 0.5-0.7 if islands present and cover 
& 5 2 miles, 2 1 -ac, 25-50 m from open 
water and 5 4" tall; 0.0-0.3 if > 2 miles from 
METHODS 
An interdisciplinary team conducted the baseline HEP to document the existing value of 
various habitats on the Wallender, Simonis, Conley Lake and Becker parcels on June 11 
and 12,2001. The HEP team consisted of Susan Barnes (ODFW), Allen Childs 
(Confederated Tribes of the Umatilla Indian Reservation), Tracy Hames (Yakarna 
Nation), David Larson (ODFW), Cathy Nowak (Cat Tracks Wildlife Consulting) and 
Ken Rutherford (ODF W) . 
Prior to the HEP survey, habitat types were delineated on all four properties using 
geographical analysis techniques. This included geographic information systems (GIs), 
orthophotography interpretation, coordinate geometry (COGO) input, geographic 
positioning system (GPS) integration, and local and historical knowledge. Acreages of 
each cover type were calculated. Several meetings were held with a smaller core team, 
plus the USFWS and BPA, to identify cover types, select target species, discuss the 
models chosen and their applicability, determine which sampling methods would be used 
and decide where sampling would occur. 
Habitat data was collected along 300-ft (100 m) transects with sampling locations spaced 
25 feet (8.3 m) apart. Aerial photography was used to select the general location of 
transects in each cover typed polygon. Actual transect starting points were determined on 
the ground by the HEP Team. A GPS location was taken at most starting points. At the 
starting point, one team member held a transect tape while another walked to the length 
of the tape. The tape was placed on the ground. All except one 100 m transect remained 
within the cover type polygon. In this exception, additional tape length was laid out in 
another polygon of the same cover type to complete the sampling area. Field data was 
collected using a variety of sampling techniques. For example, percent shrub cover was 
measured using the line intercept methodology and a graduated rod was used to measure 
shrub height. Several variables were measured within a plot frame which was placed on 
one side of the transect at 8.3 m intervals. Some variables were determined using GIs 
technology (e.g., distance measurements) and ocular estimation was used for some 
variables (e.g., herbaceous cover). A more complete list of sampling methods for each 
variable is shown in Table 6. 
Table 6. Variables and sampling methods used in the Ladd Marsh project area HEP analysis 
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Variable 
% shrub canopy cover 
Mean height of shrub canopy 
% shrub canopy cover 
comprised of hydrophytic 
shrubs 
Sampling Metliod 
Line intercept - number of shrub "hits" on the meter tape 
Graduated rod and ocular estimate 
Note if shrub 'hit" is hydrophytic species. Record species. 
Include willows, locust, cottonwood, alder, and olive 
% herbaceous canopy cover 
Mean height of herbaceous 
canopy 
% canopy cover of persistent 
winter cover (>.5 m tall) 
Distance to winter food 
(Winter Food = agland, forbland, 
mesic shrubland) 
Winter Food Type 
Distance to escape cover 
(Esca~ecove r=mes ic s~b land ,  
rip. forest, rip s/s, shrubsteppe low & 
high, forbland, but NOT agland) 
Distance to roost cover 
(Roost cover = mesic sbbland ,  rip. 
forest, rip. s/s, shrub steppe high) 
Cropland plowed or mowed 
before July 15 (nesting season) 
Record percent cover of non-grass and non-woody 
vegetation within plot frame perpendicular to transect at 
8.3m intervals. Record to nearest 5%. If there are any forbs 
present at least 5% is recorded. -- - 
Measure height (in cm) of herbaceous canopy within each 
plot frame using meter stick and ocular estimate 
Record percent cover of any vegetation within plot fiame 
perpendicular to transect of any vegetation that remains 
standing (even plant skeletons) 
Measure distance (in m) from randomly selected points using 
GIs to edge of nearest winter food cover type. 
If agland SI = 1.0; If grassland SI = 0.3, If riparian s/s SI = 
0.3 
Measure distance (in m) from randomly selected points using 
GIStoedgeofnearestescapecovertype. 
Measure distance (in m) from randomly selected points using 
GIs to edge of nearest roost cover type. 
If not mowed, SI = 1.0 
If mowed, SI = 0.3 
% cover of goose forage 
Mean height of vegetative 
canopy 
Ocular estimate of suitable goose forage cover on a side 
transect perpendicular to the main transect. Start cover 
estimates at the edge of the suitable nesting area and then at 
8.3 m intervals out to 100 m from the shoreline 
Measure height (in cm) of vegetation using a Robell pole at 
8.3 m intervals 
Yellow Warbler 
For the yellow warbler model, habitat was evaluated along two 100 m line transects in the 
riparian scrub-shrub cover type at Wallender, two 100 m transects in the riparian scrub- 
shrub cover type at Simonis and two 100 m transects in the riparian scrub-shrub cover 
type at Becker. The Conley Lake property lacks the riparian scrub-shrub cover type; 
thus, the yellow warbler model was not used at Conley Lake. 
Ring-necked Pheasant 
For the ring-necked pheasant model, habitat was evaluated along two 100 m transects in 
the riparian scrub-shrub cover type, at four randomly selected points in the agland cover 
type, and with GIs and local knowledge at Wallender; two 100 m transects in riparian 
scrub-shrub, eight randomly selected points in the agland cover type, one 100 m transect 
in the emergent wetland cover type, and with GIs and local knowledge at Simonis; two 
100 m transects in riparian scrub-shrub, two 100 m transects in emergent wetland, and 
with GIs and local knowledge at Becker; two 100 m transects in emergent wetland, four 
randomly selected points in the agland cover type, and with GIs and local knowledge at 
Conley Lake. 
California Quail 
For the California quail model, habitat was evaluated along two 100 m transects in the 
riparian scrub-shrub cover type and using GIs and local knowledge at Wallender; two 
100 m transects in riparian scrub-shrub and using GIs and local knowledge at Simonis; 
two 100 m transects in riparian scrub-shrub, one 100 m transect in the grassland cover 
type, and using GIs and local knowledge at Becker; and using GIs and local knowledge 
at Conley Lake. 
Canada Goose i 
For the Canada goose model, habitat was evaluated along one 100 m transect in the 1 
agland cover type at Simonis; two 100 m transects in the emergent wetland cover type at 
Becker; and one 100 m transect in emergent wetland and one 100 m transect in agland at 
Conley Lake. Measurements taken along transects included vegetation height and 1 
density. GIs analysis was used to determine the distance from nesting to foraging areas A 
and fiom foraging areas to open water. The amount of suitable habitat in each parcel was 
determined based on historic use by geese and local knowledge of the area. There is no 
known use of the Wallender parcel for nesting by geese; therefore, the Canada goose 
model was not used at Wallender. 
7 
Others 
The models for the downy woodpecker (Schroeder 1982b) and song sparrow (USFWS 
1979) were considered but not used for any of the four properties because the cover types 
associated with those species in the Lower Snake River Wildlife Habitat Evaluation 
(riparian forest and mesic shrubland) are not present at this time. There is potential for 
these cover types to develop in the future with management of the Ladd Marsh Wildlife 
Area Additions mitigation project. 
RESULTS AND DISCUSSION 
Acres of suitable habitat, HSI and Habitat Units (HUs) for target species in each of the 
four parcels are summarized in Table 7. 
Table 7. Acres by parcel and model results for Ladd Marsh Additions HEP analysis 
Wallender 309.66 ac 
HSI = 0.094 4 
HUs = 29.1 1 2' 
309.66 ac 
HSI = 0.033 +? 
Hus = 10.22 
287.63 ac 
HSI = 0.0 14 
HUs = 4.03 I 
61.99 ac 
Lake HSI = 0.48 HSI = 0.0 
HUs = 77.3114? HUs = 0.0 0 
Becker 57.95 ac 35.13 ac 
HSI = 0.19 HSI = 0.75 bq 
HUs = 11.0 1 3' HUs = 26.35 
Total Habitat Units Across all Parcels 
14.17 ac 
HSI = 0.4 '-* 
HUs = 5.67 
7.82 ac 
HSI = 0.46 4 
HUs = 3.6 " 
18.53 ac 
HSI = 0.8 13* 
39.86 ac 
HSI = 0.4 1 96.21 1 HUs = 15.94 
.- . 
HSI = 0.65 1. 
HUs = 3.26 
281.23 
Wallender Parcel Mq 
k 
Ring-necked pheasant 
The ring-necked pheasant was used to evaluate agland and riparian scrub-shrub habitat 
values. Available suitable habitat was 309.66 acres. The riparian scrub-shrub on this 
parcel is relatively high quality for the LRs of reproduction (LRSI = 0.83) and winter 
cover (LRSI = 0.61). Winter food type in this cover type is somewhat lower (0.3) 
although higher quality food is relatively close in proximity. The distance to the agland 
food type (agland LRSI = 1 .O) averaged 43 ft (14.3 m). The agland cover type is poor for 
the LR of reproduction because of mowing frequency and timing and its impact on brood 
success. The HSI equals the lowest of the Equivalent Optimal Area suitability indices 
for the life requisites of reproduction (LRSI = 0.345), winter cover (LRSI = 0.094) and 
winter food (LRSI = 1.0). Therefore, the HSI = 0.094 and HUs total 29.1 1. Winter cover 
was the LR with the lowest SI and, therefore, can be considered the factor most limiting 
habitat quality for ring-necked pheasant on this parcel. Low density of persistent winter 
vegetation and the low relative area of riparian scrub-shrub on the property accounts for 
the low SI score. The area of riparian scrub-shrub is expected to increase with future 
management, which will likely increase the suitability of this parcel for pheasant. 
Yellow warbler 
The yellow warbler was selected to evaluate riparian scrub-shrub habitats on the 
Wallender. Shrub/tree species present were willows, water birch, rose, black hawthorn 
and dogwood. There was a small stand of aspen near the road. The total area of riparian 
scrub-shrub was 14.17 acres. Habitat in this cover type was evaluated along two 
transects. An HSI was calculated for each transect and then the two were averaged. The 
highest HSI return for this parcel was in the northeast corner where a dense patch of 
willows has taken over. Shrub crown cover was low along both transects contributing to 
a relatively low HSI retum in both cases. Additionally, shrub species on the first transect 
were nearly all roses, a non-hydrophytic taxa, resulting in an SI of 0.1 for V31. Thus, 
species composition of the riparian scrub-shrub cover type limits the quality of this 
habitat for yellow warbler. Future management is expected to increase the depth and 
duration of flooding on some areas of this parcel, which would encourage the spread of 
hydrophytic shrubs and trees and its value to yellow warblers. 
Variable Transect 1 Transect 2 
V1 = percent deciduous shrub canopy cover V11=21% Vlz=28% 
V2 = average height of deciduous shrub canopy V21 = 1.02 m V22 = 2.66 m 
V3 = percent shrubs' hydrophytic V31 = <I% v32 = 100% 
Where HSI = (V1 * V2 * ~ 3 ) ' "  
Overall HSI = 0.4, HUs = 5.67 
California Ouail 
J 
Habitat suitability for California quail was evaluated in both the agland and riparian 
scrub-shrub cover types. The total area of suitable habitat was 309.66 acres. The lowest 'I 
suitability index score was for the LR of food in the agland cover type (0.0). This was 1 
because of long average distances to escape and roost cover, making it unsafe for quail to 
feed in these areas. This contributed to a low overall SI for food (0.033). Clean farming 1 
and overgrazing have reduced brushy fencerows, weedy patches, and similar brushy I 
edges that offer escape and roost cover. Habitat suitability for quail in the riparian scrub- 
shrub was moderate to high but the low relative area of this cover type kept the overall SI 
scores low. Suitability is expected to increase under future management as native 
vegetation replaces crop species and shrub areas increase in size. The model will 
measure the increase in upland improvements. The HSI equals the lowest of the P 
Equivalent Optimal Area suitability indices for the life requisites of food (LRSI = 0.033), 
escape cover (LRSI = 0.23) and winter roost (LRSI = 0.359). Therefore, the HSI = 0.033 
and HUs total 10.22. 1 
i Simonis Parcel 
Ring-necked pheasant 
The ring-necked pheasant was used to represent agland, riparian scrub-shrub, and 
emergent wetland habitats totaling 309.23 acres. The riparian scrub-shrub habitat on this 
parcel is less than optimum for reproduction (LRSI = 0.62), winter cover (LRSI = 0.023) 
and winter food (LRSI = 0.3). This is largely due to low density and height of 
herbaceous vegetation and low density of persistent winter vegetation. The agland cover 
type is relatively high quality for reproduction (LRSI = 0.783) and optimum for winter 
food (LRSI = 1.0). Most of the agland (69 percent) on the property was not mowed and 
the rest (3 1 percent) was mowed infrequently and not before nesting season, improving 
A the chances of brood success. The emergent wetland cover type was optimum (LRSI = 
1 .O) for winter cover but the low relative area of this type reduced its impact on the 
overall HSI. Winter cover was the most limiting factor for pheasant on this parcel due to 
the low score for this LR the riparian scrub-shrub and the low relative area of the habitat 
types that provide this cover. The HSI equals the lowest of the Equivalent Optimal Area 
suitability indices for the life requisites of reproduction (LRSI = 0.905), winter cover 
(LRSI ,= 0.23 5) and winter food (LRSI = 1.0). Therefore, the HSI = 0.23 5 and HUs total 
72.67. 
Yellow warbler 
The yellow warbler model was used to evaluate riparian scrub-shrub habitats on the 
Simonis parcel. Total area of suitable habitat was 7.82 acres. Shrub/tree species present 
were willows, water birch, rose, black hawthorn and dogwood. Habitat in this cover type 
was evaluated along two transects. An HSI was calculated for each transect and then the 
two were averaged. On one transect, shrubs less than 18 R (6 m) were absent resulting in 
a HSI for that transect of 0.0. Habitat suitability along the second transect was nearly 
optimal (0.92). Clean farming and overgrazing have reduced brushy fencerows, weedy 
i 
patches, and similar brushy edges that may provide habitat for yellow warbler. Habitat 
1 suitability is expected to increase with future management as shrub patches are allowed 
to flourish. 
1 
> Variable Transect 1 Transect 2 
V1 = percent deciduous shrub crown cover: V l l  = 0.0% V12 = 88% 
i 
V2 = average height of deciduous shrub canopy: V21 = 0.0 m V22 = 3.23 m 
7 V3 = percent shrubs hydrophytic: V3i=o.o% V32=100% 
Where HSI = (V1 * V2 * ~ 3 ) " ~  
3 Overall HSI = 0.46, HUs = 3.6 
California quail 
Habitat suitability for Califomia quail was evaluated in both the agland and riparian 
scrub-shrub cover types. The total area of these cover types was 287.63 acres. The 
lowest suitability index score was for the LR of food in the agland cover type (0.0). This 
was because of long average distances to escape and roost cover, making it unsafe for 
quail to feed in these areas. This contributed to a low overall SI for food (0.014). Clean 
fanning and overgrazing have reduced brushy fencerows, weedy patches, and similar 
brushy edges that offer escape and roost cover. Habitat suitability for quail in the riparian 
scrub-shrub was moderate to high but the low relative area of this cover type kept the 
overall SI scores low. Suitability is expected to increase under future management as 
native vegetation replaces crop species and shrub areas increase in size. The model will 
measure the increase in upland improvements. The HSI equals the lowest of the 
Equivalent Optimal Area suitability indices for the life requisites of food (LRSI = 0.01 4), 
escape cover (LRSI = 0.077) and winter roost (LRSI = 0.135). Therefore, the HSI = 
0.014 and HUs total 4.03. 
Canada goose 
Habitat suitability for Canada goose was evaluated in the agland cover type; total area of 
suitable habitat was 39.86 acres. Geese are known to nest on this property (D. Larson, 
pers. comm. 2001). However, based on the model habitat suitability is assumed to be less 
than optimum (i.e., there are no islands). Therefore, V1 = 0.5 (no islands present, but 
nesting takes place); V3 = 0.3 (>50m to open water but ditches provide passage corridors 
to open water, vegetation < 4 inches tall, forage area >1 acre and 3 10 acres of forage 
within 1 mile of nesting area). The HSI equals the average of suitability indices for the 
life requisites of nesting (0.5) and foraging (0.3). Therefore, the HSI = 0.4 and HUs total 
15.94. Creation of wetlands with hture management will reduce the distance to open 
water and create greater security for nesting and foraging geese. 
Conlev Lake Parcel 
Ring-necked pheasant 
The pheasant was selected to assess agland and emergent wetland habitats on the Conley 
Lake parcel (totaling 161.07 acres). The agland cover type was optimum, according to 
the model, for reproduction and winter food. Winter cover in the emergent wetland area 
was the factor limiting habitat suitability for Canada goose on this parcel. The low 
density of persistent winter vegetation (1 1.54 percent cover) resulted in a low SI for that 
variable and a relatively low overall HSI for the property. The HSI equals the lowest of 
the Equivalent Optimal Area suitability indices for the life requisites of reproduction 
(LRSI = 0.48), winter cover (LRSI = 0.79) and winter food (LRSI = 0.77). Therefore, the 
HSI = 0.48 and HUs total 77.3 1. 
California quail 
Habitat suitability for California quail was evaluated in the agland cover type (61.99 
acres). No suitable escape or roost cover is available on the Conley Lake parcel or within 
408 B (136 m) of the parcel boundaries, thus, making it unsafe for quail to forage there. 
J Clean farming and overgrazing on and adjacent to the Conley Lake parcel have 
eliminated brushy fencerows, weedy patches, and similar brushy edges that might offer 
- such cover. Thus, this parcel was totally unsuitable for quail at the time of the HEP. 
A Suitability is expected to increase under future management. The model will measure the 
increase in upland improvements. The HSI equals the lowest of the Equivalent Optimal 
T Area suitability indices for the life requisites of food (LRSI = 0.148), escape cover (LRSI 
1 = 0.0) and winter roost (LRSI = 0.0). Therefore, the HSI = 0.0 and HUs total 0.0. 
Canada goose 
Habitat suitability for Canada goose was evaluated in the agland and emergent wetland 
cover types. The total area of suitable habitat is 14.95 acres. Geese are known to nest on 
this property (D. Larson, pers. comm. 2001). However, based on the model habitat 
suitability is assumed to be less than optimum (i.e., there are no islands). Therefore, V1 
= 0.3 (no islands present, but nesting takes place); V3 = 1.0 ( ~ 2 5  m to open water, 
vegetation < 4 inches tall, forage area >1 acre and 3 10 acres of forage within 1 mile of 
nesting area). The HSI equals the average of suitability indices for the life requisites of 
nesting (0.3) and foraging (1.0). Therefore, the HSI = 0.65 and HUs total 7.06. 
Restoration of native vegetation in the uplands on this site may improve forage and cover 
for geese and increase the area of suitable habitat on the parcel. 
Becker Parcel 
Ring-necked pheasant 
The pheasant model was used to evaluate the emergent wetland and riparian scrub-shrub 
habitats, totaling 57.95 acres, on the Becker property. Although the SI for winter cover 
in the emergent wetland cover type is low (0.01 5 ) ,  this is offset by the high relative area 
of the type (68 percent). The factor most limiting habitat suitability for pheasant on this 
parcel is winter food (overall LRSI = 0.1 9). Given that the agland cover type is absent 
from the parcel, riparian scrub-shrub would be the source of winter food. Riparian scrub- 
shrub is given a relatively low SI in the model (0.3) ~d accounts for less than a third of 
the property (32 percent). The HSI equals the lowest of the Equivalent Optimal Area 
suitability indices for the life requisites of reproduction (LRSI = 0.2), winter cover (LRSI 
= 9.76) and winter food (LRSI = 0.19). Therefore, the HSI = 0.19 and HUs total 11.01. 
Yellow warbler 
The yellow warbler model was used to evaluate the 18.53 acres of riparian scrub-shrub 
habitat that occur on the Becker property, primarily along Ladd Creek. Shrub/tree 
species present were willows, water birch, rose, black hawthorn and dogwood. An HSI 
was calculated for each of two transects and the results averaged to obtain the overall HSI 
for this species. The percent canopy cover of shmbs was low on one transect but all other 
variables indicated optimum habitat suitability for yellow warbler. 
Variable Transect 1 Transect 2 
V 1 = percent deciduous shrub canopy cover: V1 = 23.0% V12 = 77% 
V2 = average height of deciduous shrub canopy: V2 = 2.08 m V22 = 2.1 8 m 
V3 = percent shrubs hydrophytic: V31 = 100% v32 = 100% 
Where HSI = (V1 * V2 * ~ 3 ) ' ' ~  
OveralI HSI = 0.81, HUs = 15 
California quail 
Habitat suitability for Califomia quail was evaluated in the grassland and riparian scrub- 
shrub habitats, which totaled 35.13 acres. Nearly half of the parcel contains suitable 
habitat for quail. Habitat suitability was generally high for quail although the mean 
distance to escape cover 504 A (168 m) reduced the value of the grassland for forage to 
zero. The grassland cover type was also unsuitable for the LR of escape cover (LRSI = 
0.0) due to the absence of shrub cover and low mean height of herbs. The riparian scrub- 
shrub was generally high quality for quail, however, and contributed to a relatively high 
overall HSI. Nevertheless, suitability is expected to increase under future management 
with changes in the composition of the grassland habitat to more native species and 
increased density of woody species. The model will measure the increase in upland 
improvements. The HSI equals the lowest of the Equivalent Optimal Area suitability 
indices for the life requisites of food (LRSI = 0.75), escape cover (LRSI = 1 .O) and winter 
roost (LRSI = 1.0). Therefore, the HSI = 0.75 and HUs total 26.35. 
Canada goose 
Habitat suitability for Canada goose was evaluated in the emergent wetland cover type. 
Geese are known to nest on this property (D. Larson, pers. comm. 2001). However, 
based on the model habitat suitability is assumed to be less than optimum (i.e., there are 
no islands). Therefore, V1 = 0.1 (no islands present, little nesting takes place); V3 = 0.5 
(GO m to open water during nesting season as Ladd and Catherine creeks seasonally 
flood pastures, vegetation < 4 inches tall, forage area >1 acre and 2 10 acres of forage 
within 1 mile of nesting area). The HSI equals the average of SIs for the LRs of nesting 
(0.1) and foraging (0.5). Therefore, the HSI = 0.3 and HUs total 3.26. 
SUMMARY 
The Ladd Marsh Wildlife Area Additions mitigation project site is presently made up 
mostly of agricultural and pasture land with smaller areas of riparian scrub-shrub, 
emergent wetland, and grassland cover types. The four parcels in the BPA mitigation 
project area support a variety of fish and wildlife, including the four HEP target species 
selected to evaluate habitat values prior to restoration activity. The Wallender parcel 
provides very poor habitat for ring-necked pheasant and California quail, good habitat for 
yellow warbler, and no habitat for Canada goose. The Simonis parcel provides marginal 
habitat for ring-necked pheasant, poor habitat or California quail, and moderate habitat 
for yellow warbler and Canada goose. No habitat for the yellow warbler occurs on the 
Simonis parcel due to the absence of the riparian scrub-shrub cover type. The Becker 
parcel provides poor habitat for pheasant, good habitat for quail, near optimal habitat for 
yellow warbler, and marginal habitat for Canada goose. 
A total of 281.23 Habitat Units currently exist on the project area. Future restoration and 
management, which will be described in a Five-Year Habitat Management Plan, are 
expected to change the configurations and proportions of habitat types at the Ladd Marsh 
Wildlife Area Additions project site. Restoration activities are expected to create new 
emergent wetland, open water, riparian scrub-shrub, and riparian forest habitats. The 
amount of agriculture and pastureland habitat will decline as these wetland habitats are 
restored. This project will help BPA offset the wildlife losses associated with the 
construction/inundation of the Lower Snake River hydroprojects and will be consistent 
with the Northwest Power Planning Council's Columbia Fish and Wildlife Program 
mitigation goals. 
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CANADA GOOSE 8RHA3 
Canada Goose Model 
From 
Wildlife Impact Assessment 
John Day Project, Oregon and Washington (see Page 36) 
Rasmussen and Wright 1991 
This model is a modification of the Canada goose model developed by Dave Lockman et al. for the 
evaluation of Canada goose nesting and brooding habitat on the Snake River at Palisades Reservoir. This 
modification was developed by Patrick Wright, Larry Rasmussen, and Jim Bottorff of the Portland Field 
Station, Fish and Wildlife Service and The Dalles, John Day, and McNary wildlife loss assessment HEP 
team members for use in describing the quality of nesting and brooding habitats in the vicinity of these 
projects. 
Nesting Habitat 
Islands (V1) 
Stable islands present; islands have relative high shorelinelarea ratio; 
cover indicative of stability; ground cover on portions of island 4"- 8" high. 
Stable islands present; relatively low shoreline/area ratio; cover on island <4" or >8". 
No stable islands, or islands with limited or no cover. 
Brood rear in^ Habitat 
Late April - July 
Foraging Area (V3) 
Distance from nesting areas to foraging zones 5 1 mile (preferable within site 
of the nesting area); forage 54" tall and 2 one acre in size; foraging zones total 
>10 acres per mile of river; access to foraging zone within 25 meters of open 
- 
water and not precluded by physical obstruction or dense vegetation (predator cover). 
Distance from nesting areas to foraging zones I 1  and 52 miles; forage 54" tall and 
> one acre in size, foraging zones total 5 to 10 acres per mile of river; >25 meters 
-
but 6 0  meters from open water (escape cover). 
As above except foraging zone >2 miles from nesting areas and >50 meters from 
open water (escape cover). 
SI Value 
0.8-1.0 
SI Value 
0.7-1 .O 
Model Equation 
HSI = V 1  +V3  
2 
APPENDIX B 
Baseline HEP Data Analysis 
7 
1 Wallender Property - Ring-necked Pheasant 
1 REPRO (Rip SIS) 
V1- % herb cover SI = 0.7 
7 RSSl 100% SI = 0.4 
1 RSS2 88 % SI = 1.0 
V2 - ave. ht of herbs SI = 0.98 
7 
RSSl 81.9cm SI = 0.96 
7 
LRSI = (Vl x V2) ' I2 
. J  LRSI = 0.83 
1 REPRO (Agland) 
\ V3 - plowingfmowing frequency 1/4 area is 0.25. % area is 1.0 SI = 0.25 
1 LRSI = V3 
4 LRSI = 0.25 
WINTER COVER (Rip SIS) 
V1 - % cover of persist. veg. SI = 0.61 
RSSl 6.9 % SI = 0.22 
RSS2 47.3 % SI = 1.0 
V2 - dist to winter food (agland) 43 ft (14.3 m) SI = 1.0 
1 
7 LRSX = V1 x V2 
_ A  LRSI = 0.61 
i WINTER FOOD (Rip SIS) 
Vl - Food Type 
7 
A LRSI = Vl 
LRSI = 0.3 
1 
WINTER FOOD (Agland) 
V1 - Food Type 
A LRSI = V1 
LRSI = 1 .O 
7 
Relative Habitat Area calculations 
Total project area: 309.66 acres 
Agland: 295.49 acres 
Fbp SIS: 14.17 acres 
Relative area of Rip SIS: 14.17 divided by 309.66 = 0.046 
Relative area of Agland: 295.49 divided by 309.66 = 0.95 
Equivalent Optimum Area calculations (relative area x LRSI) x 100 
Agland 
REPRO: (0.95 x 0.25) x 100 = 23.75 
WINTER COVER: (0.95 x NA) x 100 = 0 
WINTER FOOD: (0.95 x 1 .O) x 100 = 95 
Rip S/S 
REPRO: (0.046 x 0.83) x 100 = 3.82 
WINTER COVER: (0.046 x 0.61) x 100 = 2.81 
WINTER FOOD: (0.046 x 0.3) x 100 = 1.38 
REPRO WINTER COVER WINTER FOOD 
Agland 23.75 0 95 
Rip SIS 3.82 2.81 1.38 
Total: 27.57 2.81 96.38 
EOA SI: 0.345 0.094 1 .O 
HSI = min of LR EOAs 
HSI = 0.094 
HUs = HSI x Acres of suitable habitat 
HUs = 0.094 x 309.66 
HUs = 29.11 
Note: the EOA SIs are based on the SI graphs for the LRs 
A Wallender Property - California Quail 
d FOOD1 (Agland) 
V1 - Distance to escape cover 1,632 ft (544 m) SI = 0 
Y 
V2 - Distance to roost cover 1,632 ft (544 rn) SI = 0 
1 
LRSI = Min of Vl or V2 
7 
LRSI = 0 
FOOD2 (Rip SIS)  
V3 - Dist to escape cover Om 
V2 - Dist to roost cover Om 
VI - % cover of herbs 
RSSl 100% SI = 0.2 
RSS2 88 % SI = 0.51 
LRSI = (V1 x 0.75) x min of V2 or V3 
LRSI = 0.29 
ESCAPE (Rip SIS) 
V5 - Dist to roost cover 
V1 - % cover of herbs 
RSSl 100% 
RSS2 88% 
V3 - % shrub cover (live & dead) 
RSSl 761300 ft = 25 % 
RSS2 113/300ft=38 % 
V2 - ave. ht. of herbs 
RSSl 81.9cm 
RSS2 65.6 cm 
V4 - ave. ht of s h b s  
RSSl 43-2/44 = 0.98 m 
RSS2 117.8135 = 3.37 rn 
LRSI = V5 x rnax of (V1 x ~ 2 ) " ~  or (V3 x ~ 4 ) ' "  
J LRSI = 1.0 
WINTER ROOST (Rip S/S) 
V3 - dist to escape cover Om 
V1 - % s h b  cover 
RSSl 25 % SI = 1.0 
Rss2 38 % SI = 1.0 
V2 - ave. shrub ht. (live & dead) 
RSSl 0.98 rn SI = 0.2 
RSS2 3.37111 SI = 1.0 
LRSI = (Vl x ~ 2 ) "  x V3 
LRSI = 0.78 
Relative Habitat Area calculations 
Total project area: 309.66 acres; Suitable Habitat area: 309.66 acres 
Agland: 295.49 acres 
Rip S/S: 14.17 acres 
Relative area of Rip SIS: 14.17 divided by 309.66 = 0.046 
Relative area of Agland: 295.49 divided by 309.66 = 0.95 
Equivalent Optimum Area calculations (relative area x LRSI) x 100 
Agland 
FOODI: (0.95 x 0) x 100 = 0 
ESCAPE COVER: (0.95 x NA) x 100 = 0 
WINTER ROOST: (0.95 x NA) x 100 = 0 
Rip S/S 
FOOD2: (0.046 x 0.29) x 100 = 1.33 
ESCAPE COVER: (0.046 x 1 .O) x 100 = 4.6 
WINTER ROOST: (0.046 x 0.78) x 100 = 3.59 
FOOD ESCAPE COVER WINTER ROOST 
Agland 0 0 0 
Rip S/S 1.33 4.6 3.59 
Total: 1.33 4.6 3.59 
EOA SI: 0.033 0.23 
HSI = min of LR EOAs 
HSI = 0.033 
HUs = HSI x Acres of suitable habitat 
W s  = 0.033 x 309.66 
HUs = 10.22 
Note: the EOA SIs are based on the SI graphs for the LRs 
Wallender Property - Yellow Warbler 
RSSl 
V1 - % shrub cover (live) 631300 ft = 21 % SI = 0.3 
V2 - ave. ht. of s b b s  36.55136 = 1.02 m SI = 0.5 
V3 - % hydrophytic shrubs <1 % SI = 0.1 
HSI = (V1 x V2 x V3) '" 
HSI = (0.3 x 0.5 x 0.1) " 
HSI = (0.015) " 
HSI = 0.1 2 
RSS2 
V1 - % shrub cover (live) 841300 ft = 28 % SI = 0.45 
V2 - ave. ht. of shrubs 80.6122 = 2.66 m SI = 1.0 
V3 - % hydrophytic shrubs 100% SI = 1.0 
HSI= ( ~ l  x ~2 x ~ 3 ) "  
HSI = (0.45 x 1.0 x 1.0) " 
HSI = (0.45) " 
HSI = 0.67 
Overall HSI = ave. HSI of RSSI and RSS2 
Overall HSI = 0.4 
HUs = HSI x 14.17 acres 
HUs = 0.4 x 14.17 
HUs = 5.68 
Note: RSS2 = Rip S/S Transect #1 and RSS2 = Rip SIS Transect #2 
A Simonis Property - Ring-necked Pheasant 
REPRO (Rip S/S) 
Vl - % herb cover SI = 0.52 
I 
RSS1 100% SI = 0.4 
RSS2 96 % SI = 0.64 
V2 - ave. ht of herbs 
RSSl 688/12 = 57.33 crn SI = 0.95 
RSS2 461113 = 35.46 crn SI = 0.51 
LRSI = (Vl x V2) 
1 LRSI = 0.62 
1 REPRO (Agland) 
, V3 - plowing/mowing frequency 3 1% is Level 2,69% is Level 1 SI = 0.783 
i LRSI = V3 
LRSI = 0.783 
WINTER COVER (Rip SIS)  
V1 - % cover of persist. veg. 
RSSI 0.58 % SI = 0.019 
RSS2 0.77 % SI = 0.026 
V2 - dist to winter food (agland) 21 ft (7 m) 
LRSI = Vl x V2 
i LRSI = 0.023 
WINTER COVER (Emerg. Wet) 
V1 - % cover of persist. veg. 45.36 % SI = 1 .O 
V2 - dist to winter food (agland) 101 ft (33.7 m) SI = 1.0 
i 
LRSI = Vl x V2 
LRSI = 1 .O 
, 
WINTER FOOD (Rip SIS) 
V1- Food Type 
LRSI = V1 
LRSI = 0.3 
WINTER FOOD (Agland) 
V1 - Food Type 
LRSI = V1 
LRSI = 1 .O 
Relative Habitat Area calculations 
Total project area: 375.49 acres; Suitable Habitat area: 309.23 acres 
A 
Agland: 342.3 1 acres - 62.5 (city easement area) = 279.8 1 acres 
T Rip SIS:  7.82 acres 
Emerg. Wet: 2 1 .6 acres 
Relative area of Agland: 279.81 divided by 309.23 = 0.905 
Relative area of Rip SIS: 7.82 divided by 309.23 = 0.025 
Relative area of Emer. Wet: 2 1.6 divided by 309.23 = 0.07 
Equivalent Optimum Area calculations (relative area x LRSI) x 100 
7 
i Agland 
REPRO: (0.905 x 0.783) x 100 = 70.86 
WINTER COVER: (0.905 x NA) x 100 = 0 
WINTER FOOD: (0.905 x 1.0) x 100 = 90.5 
Rip S/S 
REPRO: (0.025 x 0.62) x 100 = 1.55 
WINTER COVER: (0.025 x 0.023) x 100 = 0.058 
WINTER FOOD: (0.025 x 0.3) x 100 = 0.75 
Emerp. Wet. 
REPRO: (0.07 x NA) x 100 = 0 
WINTER COVER: (0.07 x 1.0) x 100 = 7.0 
WINTER FOOD: (0.07 x NA) x 100 = 0 
REPRO WINTER COVER WINTER FOOD 
Agland 70.86 0 90.5 
Rip S/S 1.55 0.05 8 0.75 
Emerg Wet. 0 7 0 
i 
Total: 72.41 
EOA SI: 0.905 0.235 1 .O 
HSI == min of LR EOAs 
HSI = 0.235 
HUs = HSI x Acres of suitable habitat 
HUs = 0.235 x 309.23 
HUs = 72.67 
Note: the EOA SIs are based on the SI graphs for the LRs 
Simonis Property - California Quail 
FOOD1 (Agland) 
V1 - Distance to escape cover 1,178 ft (393 m) SI = 0 
V2 - Distance to roost cover 1,178 fi (393 m) SI = 0 
LRSI = Min of Vl or V2 
LRSI = 0 
FOOD2 (Rip SIS)  
V3 - Dist to escape cover 0 m 
V2 - Dist to roost cover Om 
V1 - % cover of herbs 
RSSl 100% SI = 0.2 
RSS2 96 % SI = 0.36 
LRSI = (V1 x 0.75) x min of V2 or V3 
LRSI = 0.21 x min of 1.0 or 1.0 
LRSI = 0.21 
ESCAPE (Rip S/S) 
V5 - Dist to roost cover 
V1 - % cover of herbs 
RSSl 100% 
RSS2 96 % 
V3 - % shrub cover (live & dead) 
RSSl 01275 f l=O% 
RSS2 258/300 A = 86 % 
V2 - ave. ht. of herbs 
RSSl 688112 = 57.33 cm 
RSS2 461113 = 35.46 cm 
V4 - ave. ht of shrubs 
RSSl Om 
RSS2 64.8/21 = 3.09 m 
LRSI = V5 x max of (V1 x ~ 2 ) " ~  or (V3 x ~ 4 ) ' "  
LRSI = 1.0 x rnax of 0.71 or 0.5 
LRSI = 1.0 x 0.71 
LRSI = 0.71 
WINTER ROOST (Rip S/S) 
V3 - dist to escape cover Om SI = 1.0 
V1 - % shrub cover SI = 0.5 
RSSl 0 %  SI = 0 
RSS2 86 % SI = 1.0 
V2 - ave. shrub ht. (live & dead) SI = 0.5 
RSSl Om SI=O 
RSS2 3.09 m SI = 1.0 
LRSI = (Vl x ~ 2 ) "  x V3 
LRSI = 0.5 x 1.0 
LRSI = 0.5 
Relative Habitat Area calculations 
Total project area: 375.49 acres; Suitable Habitat area: 287.63 acres 
Agland: 342.3 1 acres - 62.5 acres (city easement area) = 279.8 1 acres 
Rip S / S :  7.82 acres 
Relative area of Agland: 279.8 1 divided by 287.63 = 0.973 
Relative area of Rip S/S: 7.82 divided by 287.63 = 0.027 
Equivalent Optimum Area calculations (relative area x LRSI) x 100 
Agland 
F00D1: (0.973 x 0) x 100 = 0 
ESCAPE COVER: (0.973 x NA) x 100 = 0 
WINTER ROOST: (0.973 x NA) x 100 = 0 
Rip S/S 
FOOD2: (0.027 x 0.21) x 100 = 0.567 
ESCAPE COVER: (0.027 x 0.71) x 100 = 1.917 
WINTER ROOST: (0.027 x 0.5) x 100 = 1.35 
FOOD ESCAPE COVER WINTER ROOST 
A~land  0 0 0 
Rip S/S 0.567 1.917 1.35 
Total: 0.567 1.917 1.35 
EOASI: 0.014 0.077 0.135 
B-12 
HSI = min of LR EOAs 
HSI = 0.014 
HUs = HSI x Acres of suitable habitat 
HUs = 0.014 x 287.63 
HUs = 4.03 
Note: the EOA SIs are based on the SI graphs for the LRs 
Sirnonis Property - Yellow Warbler 
RSSI 
V1 - % shrub cover (live) 01300 ft = 0% SI=O 
V2 - ave. ht. of shrubs 0 rn SI = 0 
V3 - % hydrophytic shrubs 0 % SI = 0 
HSI = (V1 x V2 x V3) 
HSI = (0 x 0 x 0) " 
HSI = 0 
RSS2 
V1 - % shrub cover (live) 2361300 ft = 88 % SI = 0.84 
V2 - ave. ht. of shrubs 61.3119 = 3.23 m SI = 1.0 
V3 - % hydrophytic s h b s  100 % SI = 1.0 
HSI = (V1 x V2 x V3) ' I 2  
HSI = (0.84 x 1.0 x 1.0) " 
HSI = (0.84) " 
HSI = 0.92 
Overall HSI = ave. HSI of RSS 1 and RSS2 
Overall HSI = 0.46 
HUs = HSI x 7.82 acres 
HUs = 0.46 x 7.82 
HUs = 3.597 
Note: RSS2 = Rip S/S Transect #1 and RSS2 = Rip S/$ Transect #2 
Conley Lake Property - Ring-necked Pheasant 
A REPRO (Agland) 
V3 - plowing/mowing frequency entire area is Level 1 SI = 1.0 
A LRSI = V3 
LRSI = 1.0 
WINTER COVER (Emerg. Wet) 
V1 - % cover of persist. veg. 1 1.54 % 
V2 - dist to winter food (agland) 433 ft (144 m) 
1 
LRSI = Vl x V2 
1 LRSI = 0.385 
WINTER FOOD (Agland) 
V1 - Food Type 
LRSI = V1 
LRSI = 1.0 
Relative Habitat Area calculations 
Total project area: 16 1.07 acres; Suitable Habitat area: 16 1.07 acres 
Agland: 6 1.99 acres 
Ernerg. Wet: 99.08 acres 
Relative area of AgIand: 6 1.99 divided by 16 1.07 = 0.385 
Relative area of Emer. Wet: 99.08 divided by 1 6 1.07 = 0.6 1 5 
# Equivalent Optimum Area calculations (relative area x LRSI) x 100 
Agland 
REPRO: (0.385 x 1.0) x 100 = 38.5 
WINTER COVER: (0.385 x NA) x 100 = 0 
WINTER FOOD: (0.385 x 1.0) x 100 = 38.5 
Emere. Wet. 
REPRO: (0.6 15 x NA) x 100 = 0 
WINTER COVER: (0.615 x 0.385) x 100 = 23.678 
WINTER FOOD: (0.615 x NA) x 100 = 0 
REPRO WINTER COVER WINTER FOOD 
Anland 38.5 0 38.5 
Emergwet. 0 23.678 0 
Total: 38.5 23.678 38.5 
EOA SI: 0.48 0.789 
HSI = min of LR EOAs 
HSI = 0.48 
HUs = HSI x Acres of suitable habitat 
HUs=O.48 x 161.07 
WUs = 77.31 
Note: the EOA SIs are based on the SI graphs for the LRs 
Conley Lake - California Quail 
FOODl (Agland) 
V1 - Distance to escape cover 407 ft (136 rn) SI = 0.154 
V2 - Distance to roost cover 407 ft (136 m) SI = 1.0 
LRSI = Min of Vl or V2 
LRSI = 0.154 
ESCAPE COVER 
present) 
SI = NA (No suitable cover types 
WINTER ROOST SI = NA (no suitable cover types 
present) 
'i Relative Habitat Area calculations 
Total project area: 161 107 acres; Suitable Habitat area: 61.99 acres 
Agland: 6 1 -99 acres 
Ernerg,. Wet. 99.08 
3 
. , Relative area of Agland: 6 1.99 divided by 16 1.07 = 0.385 
\ Equivalent Optimum Area calculations (relative area x LRSI) x 100 
- A 
Agland 
- I FOODl: (0.385 x 0.154) x 100 = 5.929 
i ESCAPE COVER: (0.385 x NA) x 100 = 0 
WINTER ROOST: (0.385 x NA) x 100 = 0 
1 
1 
FOOD ESCAPE COVER WINTER ROOST 
J &land 5.929 0 0 
1 
Total: 
3 EOA SI: 0.148 0 0 
l HSI = min of LR EOAs 
HSI = 0 
HUs = HSI x Acres of suitable habitat 
KUs = 0 x 61.99 
HUs = 0 
Note: the EOA SIs are based on the SI graphs for the LRs 
Becker Property - Ring-necked Pheasant 
REPRO (Rip SIS) 
V1- % herb cover SI = 0.63 
RSSl 60% SI = 1.0 
RSS2 13% SI = 0.26 
V2 - ave. ht of herbs SI = 0.41 
RSSl 50.8 cm SI = 0.82 
RSS2 9.16cm SI = 0 
LRSI = (Vl x V2) ' I2 
LRSI = 0.5 1 
REPRO (Agland) 
V3 - plowingimowing frequency 
present) 
SI = NA (Agland not 
WINTER COVER (Rip SIS) 
V 1 - % cover of persist. veg. SI = 0.71 
RSSl 12.5 % SI = 0.42 
RSS2 44.2 SI = 1.0 
V2 - dist to winter food (agland) 701 ft (234 m) SI = 0.96 
LRSI=Vl xV2 
LRSI = 0.68 
WINTER COVER (Emerg. Wet.) 
V1 - % cover of persist. veg. SI = 0.015 
EWI 0 %  SI = 0 
EW2 0.77 % SI = 0.03 
V2 - dist to winter food (agland) 177 fi(59 m) SI = 1.0 
LRSI = Vl x V2 
LRSI = 0.015 
WINTER FOOD (Rip SIS) 
V1- Food Type 
LRSI = V1 
LRSI = 0.3 
Relative Habitat Area calculations 
Total project area: 74.5 acres; Suitable Habitat area: 57.95 acres (EW + Rip S/S) 
EW: 39.42 acres 
Rip S/S: 18.53 acres 
Grassland: 16.6 acres (non-suitable) 
Relative area of EW: 39.42 divided by 57.95 = 0.68 
Relative area of Rip S/S: 18.53 divided by 57.95 = 0.32 
Equivalent Optimum Area calculations (relative area x LRSI) x 100 
EW 
-
REPRO: (0.68 x NA) x 100 = 0 
WINTER COVER: (0.68 x 0.01 5) x 100 = 1.02 
WINTER FOOD: (0.68 x NA) x 100 = 0 
Rip S/S 
REPRO: (0.32 x 0.51) x 100 = 16.32 
WINTER COVER: (0.32 x 0.68) x 100 = 21.76 
WINTER FOOD: (0.32 x 0.3) x 100 = 9.6 
REPRO WINTER COVER WINTER FOOD 
EW 0 1.02 0 
Rip S/S 16.32 21.76 9.6 
Total: 16.32 22.78 9.6 
EOA SI: 0.2 0.76 0.19 
HSI = min of LR EOAs 
WSI = 0.19 
HUs = HSI x Acres of suitable habitat 
HUs = 0.19 x 57.95 
HUs = 11.01 
Note: the EOA SIs are based on the SI graphs for the LRs 
Becker Property - California Quail 
FOOD1 (Agland) - NA 
FOOD2 (Rip SIS) 
V3 - Dist to escape cover 0 m 
V2 - Dist to roost cover 0 m 
V1 - % cover of herbs 
RSSl 60% SI = 1.0 
RSS2 13 % SI = 0.52 
LRSI = (V1 x 0.75) x min of V2 or V3 
LRSI = 0.57 
FOOD2 (Grassland) 
V3 - Dist to escape cover 503 ft (168 m) SI = 0 
V2 - Dist to roost cover 503 ft (168 m) SI = 1.0 
V1 - % cover of herbs 76 % SI = 0.96 
LRSI = (V1 x 0.75) x min of V2 or V3 
LRSI = 0 
ESCAPE COVER (Rip SIS) 
V5 - Dist to roost cover 
Vl - % cover of herbs 
RSSl 60% 
RSS2 13 % 
V3 - % shrub cover (live & dead) 
RSSl 43/150ft=29% 
RSS2 366/450 ft = 81 % 
V2 - ave. ht. of herbs 
RSSl 50.8 cm 
RSS2 9.2 cm 
V4 - ave. ht of shrubs 
RSSl 46.6/24 = 1.94 m 
RSS2 118.6/56 = 2.12 m 
LRSI = V5 x max of (V1 x ~ 2 ) " ~  or (V3 x ~ 4 ) " ~  
LRSI = V5 x max of 0.46 or 1 .O 
LRSI = 1.0 
ESCAPE COVER (Grassland) 
V5 - Dist to roost cover 503 ft (168 rn) SI = 1.0 
V1 - % cover of herbs 76 % SI = 1.0 
V3 - % shrub cover (live & dead) 0 SI = 0 
V2 - ave. ht. of herbs 13 ern SI = 0 
V4 - ave. ht of shrubs 0 SI = 0 
LRSI = V5 x max of (V1 x ~ 2 ) " ~  or (V3 x ~ 4 ) " ~  
LRSI= 1.0xmaxofO or 0 
LRSX = 0 
WINTER ROOST (Rip S/S) 
V3 - dist to escape cover Om SI = 1.0 
V1 - % shrub cover SI = 1.0 
RSS1 29 % SI = 1.0 
RSS2 81 % SI = 1.0 
V2 - ave. shrub ht. (live & dead) SI = 1.0 
RSSl 1.94m SI = 1.0 
RSS2 2.12m SI = 1.0 
LRSI = (Vl x ~ 2 ) "  x V3 
LRSI = 1.0 
Relative Habitat Area calculations 
Total project area: 74.5 acres; Suitable Habitat area: 35.13 acres (Rip. SIS + Grassland) 
Emergent Wet: 39.42 acres 
Rip SIS: 18.53 acres 
Grassland: 16.6 acres 
Relative area of Rip SIS: 18.53 divided by 35.13 = 0.527 
Relative area of Grassland: 16.6 divided by 35.13 = 0.473 
Equivalent Optimum Area calculations (relative area x LRSI) x 100 
Emergent Wetland - NA (Not suitable habitat) 
Rip S/S 
FOOD2: (0.527 x 0.57) x 100 = 30.0 
ESCAPE COVER: (0.527 x 1.0) x 100 = 52.7 
WINTER ROOST: (0.527 x 1.0) x 100 = 52.7 
J Grassland 
FOOD2: (0.473 x 0) x 100 = 0 
ESCAPE COVER: (0.473 x 0) x 100 = 0 
1 WINTER ROOST: (0.473 x NA) x 100 = 0 
FOOD ESCAPE COVER WINTER ROOST 
A Rip SIS 30 52.7 52.7 
Grassland 0 0 0 
Total: 30 52.7 
EOA SI: 0.75 1 .O 1 .O 
1 
HSI = min of LR EOAs 
< 
HSI = 0.75 
HUs = HSI x Acres of suitable habitat 7 
W s  = 0.75 x 35.13 
HUs = 26.35 
Note: the EOA SIs are based on the SI graphs for the LRs 
Becker Property - Yellow Warbler 
RSSl 
V1 - % shrub cover (live) 35/150 ft = 23 % SI = 0.38 
V2 - ave. ht. of shrubs 37.5/18 = 2.08 m SI = 1.0 
V3 - % hydrophytic shrubs 100 % SI = 1.0 
HSI = (V1 x V2 x V3) 
HSI = (0.38 x 1 .O x 1.0) " 
HSI = 0.62 
RSS2 
V 1 - %' shrub cover (live) 348/450 ft =77 % 
V2 - ave. ht. of shrubs 100.3/46 = 2.18 m SI = 1.0 
V3 - % hydrophytic shrubs 100 % SI = 1.0 
HSI = (V1 x V2 x V3) 'I2 
HSI = (1 .O) " 
HSI = 1.0 
Overall HSI = ave. HSI of RSSl and RSS2 
Overall HSI = 0.81 
HUs = HSI x 18.53 acres 
HUs = 0.81 x 18.53 
HUs = 15.0 
Note: RSS2 = Rip S/S Transect #1 and RSS2 = Rip S/S Transect #2 
